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SURTHCE ARER OF COMPLEX SRAPES

The sphere shown in the diagram has a radius of 6 cm. Work out the surface area of the sphere.
Give your answer to 2 decimal places.
A = 4mr?

=4 X1 X 62
= 452.389 ...
= 452.39 cm? (2 dp)

The sphere shown in the diagram has a diameter of 11 cm. Work out the surface area of the sphere.

Give your answer to 1 decimal place.
— 2
=4XmXx55 o
= 380.132 ...
= 380.1 cm? (1dp)

The cone shown in the diagram has a radius of 3 cm and a slant height of 8 cm. Work out the total

surface area of the cone. Give your answer in terms of 1.
Curved surface area = nrl

=mrXx3X8
8 cm
= 241 cm?
Area of circle = mr?
= X 32

= 91 cm? 3cm

A =241+ 91

= 33w cm?

The cone shown in the diagram has a diameter of 8 cm and a slant height of 20 cm. Work out the

total surface area of the cone. Give your answer to 1 decimal place.
Curved surface area = nrl

=1 X4X%X20
_ 2
= 80m cm 20 cm
Area of circle = mr?
=7 X 42
= 167 cm?
A =801+ 16m 8.cm

= 301.592 ...
=301.6 cm? (1dp)
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5) A square-based pyramid is shown in the diagram. The side length of the base of the pyramid is
8 cm. Each triangular face has a height of 5 cm. Work out the total surface area of the pyramid.

5cm

4

Total area of the four triangles = 4 X

‘.------

bxh

8 x5
2

= 80 cm?

=4 X

Area of square base = 8 X 8 = 64 cm?

A =80+ 64 = 144 cm?

6) A square-based pyramid is shown in the diagram. The perpendicular height from the apex to the
centre of the square base is 12 cm. Work out the total surface area of the pyramid.

Use Pythagoras’ theorem to find the height of each triangular face

a? + b? = ¢?

524122 = h?
h? =169
h=+169 =13 cm
bxh
Total area of the four triangles = 4 X
4 10 x 13
a 2
= 260 cm?

Area of square base = 10 X 10 = 100 cm?

A =260+ 100 = 360 cm?
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7) The diagram shows a hemisphere with a circular base of radius 5 cm. Work out the total surface
area of the hemisphere. Give your answer in terms of .

1
Curved surface area of hemisphere = > X 4mr?

1
=§><4><7r><52

= 501 cm?

Area of circle = mr?
=1 X 52

= 257 cm?

Total surface area = 50 + 257

= 751 cm?

8) The sphere shown in the diagram below has a surface area of 1000 mm?. Work out the missing
radius. Give your answer to 2 decimal places.

A = 4nr?

4xmTXr:=1000

mr? = 250
250
r?=—0
250
r= |— =8.9206
T

= 8.92 mm (2 dp)
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9) The diagram shows a hemisphere with a circular base of radius r cm. The total surface area of the
hemisphere is %n cm?. Work out the value of .

1
Curved surface area of hemisphere = 5 X 4mr?

1
:§x4><7r><r2

= 2mr?

Area of circle = mr?

Total surface area = 2nr? + wr? = 3mr?

\o 147
7'[7”—47‘[
147
32 =
e
147
2

T

_ 7L
r= 12—

10) The cone shown in the diagram below has a diameter of 12 cm, a perpendicular height of h cm,
and a curved surface area of 601t cm®. Work out the value of h.

lem

i
12 cm

Curved surface area = mrl

=mTX6XI
= 6l

6lt = 60T

6l =60

[=10

Use Pythagoras’ theorem to solve for h

h? + 6% = 102
h? =102 — 6% = 64
h=+v64=28
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11) A square-based pyramid is shown in the diagram below. The side length of the base of the pyramid
is 12 cm. Each triangular face has a height of h cm. Given that the total surface area of the solid is

396 cm?, work out the value of h.
bXh

Total area of the four triangles = 4 X

12X h hcm

2
= 24h cm?

L)
Area of square base = 12 X 12 = 144 cm? /
12cm

24h + 144 = 396
—-144 —144

24h = 252

+24 +24

h=10.5

=4 X

}.-_-_--

12) A solid consists of a hemisphere of radius 3 m joined to a cone with a radius of 3 m and a slant
height of 8 m.

Two coats of paint will be applied to the outside of the solid.
The paint comes in tins. Each tin costs £14.50 and will cover 25 m? of the solid.
Work out the total cost of the paint. You must demonstrate all your working.

. 1
Curved surface area of hemisphere = 7 X 4mr?

1
:§x4><n><32

= 18mm?

Curved surface area of cone = mrl
=mrX3X8

_ 2
=24mm 8m

Total surface area = 18w + 24n

= 42m m?
Surface area for two coats = 84w m?
Number of tins needed = 84w + 25 = 10.555 ...

11 tins needed

Total cost = £14.50 x 11 = £159.50
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Challenge
13) A solid is made by joining a hemisphere to a cylinder. The cylinder and the hemisphere both have

a radius of r cm. The height of the cylinder is 10 cm. The bottom of the solid is a circle and the
inside of the solid is hollow.

rem N
10cm
A J
~
The total surface area of the solid is A cm?.

Show that:
A =mn(3r? + 20r)

. 1
Curved surface area of hemisphere = 7 X 4mr?

= 21tr? cm?

Curved surface area of cylinder = 2nr X h
=2XmXrx10
= 20mr cm?

Area of bottom = mr?

Total surface area = 2nr? + 20mr + mr?
= 3mr? + 20mr
= (3r% + 20r)
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Higher Tier Only
14) A cone has a radius of 6 cm and a perpendicular height of 9 cm.
A pyramid has a square base of side length x cm and the height of each triangular face is 8 cm.
Given that the total surface area of the two shapes is equal, work out the value of x.
Give your answer to 1 decimal place.

Use Pythagoras’ theorem to work out the slant height of the cone

92 + 62 = |2
3
1> =117 1
l=+v117 9 cm 8cm
Curved surface area of cone = mrl ‘L .
=1 X6xV117 6 cm . |
= 6mV117 e

Area of circle = mr?
=1 X 62

= 361

Total surface area of cone = 36w + 6mV117

bXxXh

Total area of the four triangles = 4 X

x X8

= 16x cm?

Area of square base = x X x = x? cm?

x% 4+ 16x = 36w + 6mV117
x% +16x — 36w — 6mV117 =0

Use quadratic formula:

—16j:J162—(4xilx(—36n——6nVTT7)
2(1)

X =

x =-275188... or x=11.5188..

x=11.5(1dp)
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